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RATHER, AI. 


The E-201 hydraulic bucket excavator. Biul. tekhn.~ekon. inform. 
no.12:36-37 "60. (MIRA 13:12) 
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~.. RATHER, ALT 


Railroad cement tank car with. pneunatic unloading. Biul.tekh.-ekon. 
info dibe no.1:61=62. 161, . zg : (MIRA 14:2) : 
. (Cenent—Transportation) a : 
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RATNER, AVI. 


The D-392 semitrailer scraper. Biul.tekh.-ekon.inform.Gos,nauch.-_ 
issl.inst.nauch.i tekh.inform, 16 no.4:39-41 '63. (MIRA 16:8) 
Sie oe, oe pas (Sprapers) Boas: 4 : 
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~ PA 28723 — 


-" - Construction Machinery ~ ein eee 
What, Construction Machinery Will Builders Receive in’ 


(1gh7," A. I, Ratner, Ener, 2 pp 


-"8troitel'naya Promyshlennost'" No 1 Rolie died elite e Ee 

-Q@e of the prime objectives of the Five-Year Plan 4s 

a mechanization of labor in the conatruction industry. 

he article enumerates new types of machinery which 
are expected to be produced in 1947 for mechanizing 
ground work, extracting gravel, sand, clays and other 
“materials, and for mechanizing cement work, crushing —. 
and sorting of materials. The approximate capacity. =. 
: of each new machine is given briefly: 08.02 spt 
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a a v nas KOL'TSOV, N.I., kand. tekhn, neuk, retsenzent; es 
al See 4 dagh., red.; MIKEEYEVA, 2.N., red.izd-va; 
j ae 10 : NZ, red .izd-va; SHCHETININA, L.V., tekhn.. 

. [Printing prabaee: ce: oe i 

[Prin 3 Cesigns and plens} Pechatnye ni 

ee raschet i ‘proektirovanie. Moskva, Mashgiz, 1963, 614 | 

BOAT (MIRA 16:12) 
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‘ | (Printing -prena) 
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i cap/enie 
; Construction Equipment. 
Constructs on. Industry 


5 "Review of. the. Publication. of: the Ministry of Con-. : 
struction. ‘and Road-Bul lding “Equipment, Glavatroymekhant + 
-: gatalya: List of Construction and. Road -Bui 1ding Equip-i a 


ment,” A. I. Ratner, Engr, + P 
"Mekh Strol” No 6 


aes Work te valuable, but. would be anion to handle: if. 

(2. broken up: according to. types of equipment... Sigaeeta’ = me 
= thie be done. for subsequent printings... Recommended — 

eal aimee for all Stated in the.; construction. field. 


281A 
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” -REBROV, A.S., inzh. [deceased]; USFENSKIY, V.P., inzh.;.PLESHKCV, 
> D,I., kand. tekhn. nauk; HELEN’ KIY, V.I.y inzhe; - 
GERHADSKIY., G.I., inzh.; VALUTSKIY, I.1., inzh,; BAZANCV, 
A.F.,. kand, tekhn, nauk; KOGAN, I.Ya., kand. tekhn. nauk; 
HATNER, A.I.; VOROB'YEV, A.A., inzh.; BAUMAS, Vesey, ‘hand. 
- tekhn. nauk; NOSENKO, N.Ye., kand. tekhn, nauk; FOKIN, 
M.V., inzh. [deceased]; VINOGRADOV, G.V., inzh.; GUSAKOV, 
K.A., inzh.; SUDAKOVICH, D.J., ainzh.; Prinimali uchastiyes . 
SIGAL' ,Ya.Ye., inzh.; TITOV, M.A., inzh.; OGIYEVICH, V.Yaey 
kand. tekhn. nauk; ZIMIN, P.A., kand. tekhn. nauk, retsenzent; 
LAPI2, F.A., inzh., retsenzent; PETROV, N.M., kand. tekhn. 
nauk, retsenzent; RYAKHIN, V.A.,; kand. tekhn. nauk, retsen=- 
zent; KHOLIN , NwA., inzh., retsenzent : 


[Construction machinery; a reference manual] Stroitel'rye. . 
ping? °. mashiny; spravochnik, Izd.3., perer. 4 dop. Moskva, Ma- 
ae + - ghinostroenie, 1965. 788 p. - (MIRA 18:6) 
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pac 4.1. 


‘he E-1510 trailer excavator. ‘Biull. tekh.~ekon. inform, no.l0sl4-47 
59. ; (MIRA ee 3) 
cgeer (Bxcavating machinery) 
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= RATES, A. ie ne 


hnoi i 
“Herdinnd girov-nnyi. ruc 
“ Vestn. . Mash. » 1950, ne Pe 


nstrunent.. 
25-26. 


han ‘hand tool. . | 
Mechanize™ fan : ee 


al Engineering in the Soviet Unions eee 


50: Manufacutring and’ Mechanic 
of Congress 1953. 
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struction: adehi | 
; pron. 25° n6:1:23-24 achinery builders will get in 1947, 


aiding machinery) (MLRA 8: oe : 
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RATNER, ist Eng 


Conveying ‘Machinery 
Light @ auty belt conveyera. Vest. mash. 32; no. 1. '52. 


i List of Russian Access ions, Library of Congress, October 1952. : Unctaont figds ms 4 
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RATHER, A. 1 e ; 
Machinery and equipme 
the permanent A11-Uni 


bettas F "550 : 
s ‘ (niu machinery) 4 


nt for industrial and housing arts tee 
on Construction Baniolttons Stro a e Bay 


Moscow--Construction {ndustry-- 
Brhibitions) - 
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RATHER, A.I., inzhener. 
pared Jair ra 


(| meres 2°" a pty-one-ton earth cine: truck (from "Construction Methods and- 


Bquipnont,” ue 1955). Stroi. i dor.nashinostr.— 1 0.2: eee "tba 


_iartiner ing eachinery) 


SSPE AS LR 
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RATWBR at inzhener. 
- Lightweight miltibucket excavators. 


bes ‘Wekh. trot. 13 ee 


9:8) . 


: (Bxcavating machinery) — 
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BEZHANOV, Boris Picelesesian: adie: inzhener, Sale e Se q 
kandidat. tekhnicheskikh nauk, redaktor; SIMONOVS es . 


izdatel'stva; SPERANSKAYA, 0.V., tekhnicheskty redaktor. 


khanizay. Hoskvay Gos. 
Pneumatic nachinery] ‘Pnevmaticheskie me 

newest izd-vo. mashinostroi. lit-ry, 1957. 251 Ps (MIRA 10: 11) 
: (Pneumatic machinery) | 
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a foes Aude es 


ee The ¥M-201 bucket exsavator, Biul, tekh,~ekon, inforn, no,l271-72. - 


PENT a ate (MIRA 1184) 
oe a eae ee (Zxcavating machinery) ; 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP&6- 00513R001444. 


che ee OE EEE PEE EE EEE ST RAS SEAS ESA REE RELAIS “Serre shal Slee eae reer Sexe feaveeieS EES SERA BEES maT aa Ke tase ee zeal 


RATNE. ele, inzhener. 


New foreign road machinery. Stroi.i dor.mashinostr.no.2: 30-32 Ja. 


‘57. (MLRA 10:2) 
(Italy--Road machinery) (United States-—Road mchinery) 
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RATHER, Ale 


° ulst kh eon-tnforn. » nosthsh—li 160. : 
“The ‘pl68 notor Scraper. a e e : acy b: 1) 2 


“(Berapere) 
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SS a SAG UA SD RS SIG AT ES AER URE SPE ECS y+ enti arenes ore Neer meeraten, eaewmemren 


a RANITER, Ade 


- . seity crane  etth peusatic tires. tetera 
“The K- 255 25 ton. capac y. (am 1 wD: ma) 


Ie je informe no. 11342—44 160." Pieches 
° = connate derricks, eten) a 
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RAR es Rr ent 


3/193/60/000/0 10/010/015,_ 
AOOK/A001 | 


AUTHOR: Ratner, A.D 2) 
Z : J Pind : 


The Diesel-Electric K-18! Autocrane 


, Byulleten! tekhniko-ekonomicheskoy. informatsit, 1960, No. 10 
pp, 39-40, ie es 


TEXT: ' . The Kamyshinskty kranovyy zavod (Kamyshin Crane Plent} in 1960 
designed and: built’ a pilot. model of the full revolving diesel- electric K-15! auto-, 
crane with a lifting capacity of 15. tons, intended for structural and mounting. 
operations, as well as loading and unloading operations of. piece goods and loose 
material. Boom length of the crane amounts to 10, 18, and 22 m, depending on 
local conditions, . Tne srane operates with or without’ extensible props. depending 
on the load to be handled. . For the handling of large- -sized loads weighing up to 
2-tons. and for mounting ‘operations. the crane boom can be fitted with tandems 3 and. 
Sm. Long, and with an auxiliary hook girdle, while for the. handl ing of loose 
material it ean be equipped with a grab tuckel., weighing up to 3.7 tons (with. the. 
Lead); The crane 1s mounted on the chassis of the 343 - -219 (YahZ- 219) truck’ eh th 
2 two-s stroke Sixcey tinder JAZ ene (YaAZ-M206A) diesel engine § of ae hp... The. 
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cern 


ar S/193/E0 AKG /CiG/G 10/015 
The Diesel-Electric K-151 Autocrane: A004/A001 | ; 
‘jc motors of. the erane are supplied with three-phase Seen Linas v, 
own MCA 73/HA(MSA 73/KA} generator of 30 kva power, oF Seed seston 
with ase current of 380 v voltage, All operating un s8 0 ans Clee Pe : 
‘ “an. individual drive with mechanical transmission ae) et oe eine 
two operations of the feilowing car. be combined owing eke Peace apa mona 
lifting and lowering of loads, Lifting and Licks deans a ae ee 
the crane. througn 360° .- Ths following gab eas IE Ror a : ge J 
“‘fetaht (depending on the coom Length) - 9.1-20.5 ms toad ifting aia ie 
m/min velonity of rotation eer ee oa “— 
nig ott eg asphalt roads.- 35 km/hour; neu 
eae ae ewivelling front wneels - 2; ueee piers auenny 
overall dimenstong; heigny during transportation - 3,910 am; he 
duzing: tr sation - 14,000 .mm; maximum width of crané - 2,740 mm, cons ae 
sens cight (ary) ~ 20,900 kg, the vable presents data on the lifting capacity 
cat He Leand acpenatae on the from the pivoting: axis. 


teoom length and Loon 2 
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RES SING TA SH SES Dis Be TH SS ALIAS TRAE SRE ORL PEE Rot TO eR De es Sade 2 SSUES, ate : 


eo ee : ; | 5/19/62 /o00/onofo1/or5 
/< The Diesel-Electric K-151 Autocrane AOOK/AOOL- 


G rpsneuneeean 
Ha AONOANit- 
TeAbHBX 
~ onopax 


A. Danna crpeaw : 


Busser or oc 
Bpamenun, a 


& Ges “ONOp. ; 


See ig poi ca avs ge 4.45 4.4; 5.3: “455 12,5: 9: [4.25 3.75 2.8 
nk oe ae 10 (75; 3,2! 
rane ee 5; 6; By 12; 17 8,25: G; 3.85: 


- 2; 
Pie eee 7; 12; 17; 20. 18,4; 2:1, 18:0,5, 
Bae 4 125 | 4 trib: 


a npHK esore c rycexon 30 
418 w 22 npn pa6ore ¢ rycexon 5S If: 1,6. 


' A: Boom: length; .B..- Boom thea Pivete Axis. inm; C, Lifting Oenasiee in -tons; 
D. on additional props; E.° without props; 1. 18. and ss m when operating with 
- 3-m-tandem: 2, 18 and 22 m when operating with 5 m tandem, 

There ds 1 figure and 1 table, 
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RATNER, Al. 


Hannover Industrial Exhibition of 1957. (excavators and loaders) 

Stroi, i dor, mehinostr, 2 no.11238=40 WN 157, : (MIRA 1111) 

Pig Ae ares _ (Hannover-~Excavators-—Exhibitions) - 
(Hannover--Shoveling machines-~-Exhibitions) 
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AUTHOR: Ratner, A.I., Engineer — — :100-9-11/11 

. TITLE: Building Machines Used for Housing Developments 

Sh gk a ‘(Cilashiny dlya zhilishchnogo stroitel'stva a 

_ PERIODICAL: © Mekhanizatsiya Stroitel'stva, 1957 Me 
i et ae eee pp- 39 — 31 (USSR aes 

| ABSTRACT: A @scription and specifications of various types of 

building machinery, used and menufactured in Western Germany, 

are given. Excavators, bulldozers, drilling shafts, trench. - 

excavators, mechanical shovels, lorry-mounted mixers, water — 


- gauges for concrete mixers, building cranes, equipment. for. 
“the application of rendering and steam enerators are describe 


ie ' Phere are 13 figures and 7? tables... 

AVAILABLE: _. Library of Congress 

Gard 1/1 1. Earth moving equipment-Specifications 2. Construction- 
fay Equipment-Specifications aes, 
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RATHER, A,I., inzh. 

pepe mute . : 169, (MIRA 10:11) 

- machinery. Mekh.stroi. 14 no.8:2@=31 Ag 57. \M 
Building machinery (Moscow--Building sachinery--Bxhibitions) 
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RATHER, A,I., inzh. 
use a ead ey 


Machines for housing construction. Mekh.stroi. 14 no.9: 27-31 S.'57- 
. (MIRA 10711) 


.. (Building machinery) . 
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RATNER, A.1., inzh. 
ee i 
Pere nee cer nachines facilitating the work of construct ion workers. Bexop; trade 
v vrom, 2 no. 11229-30 N '58. ; Ese 113 pe a 
Coad sch inary) 


Te a TITS BET SSE PAST Pe EE PT oe IT I PE Bg REE ae as ges neers ot de as aes ea gait 
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RATHER, fel. 
appre 
- The &-221 universal excavator. Biul, tekh.-okon, inform, nds5t 335 
158, oe ‘(vas 11: 7) 
7 ‘(Rxcavating machinery) 


Fd oe 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86- bien oD 


Sn I en ag EA ETE AS CR SEED ay RI ae Ye Beet EE? Te WR EPEC AE er eP Ee MTSE SEGRE Hs LER E PERU De eee eed ay en ots rte | IRS REE | eeitheie G 


RATHER, A.I. 
RATT ORAS FEIT RAG EG TEET 
The D-357G antonotive scraper, Biul, tekh.-okon.infora. no.72 4183 ee 
"5B. eats (MIRA 11; 5) ree 
Aseranauad ates. 


STUUR CE ati ct, Teeter ag eT ott 
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won aber a ' 
em ; Tho S-386 motortrick far cenent eranapontaston: Biul. takhn.~ 


cee -. akon. inform. no.8:77-78 ‘58, (MIRA 21210) 
- (Motortrucks)- : (Cenent--Transportation) mae 5 
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RATNER, Acl. 


The D-369 grader-elevator. Biul.tekh.-ekon.inforn. no.924l-42. 158, 6 
(MIRA 11210) ° 


-. (Graders (earth moving machinery) 


TE ~ 
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‘The : “a notor rader. Biul. tekh.-ekon. inform. ‘no.92 72-73 = '58. 
. 395, e (MIRA lis 10) 


(Graders (kor thnoving rachinery)) 


aepe trace 
AES: 245 
ea 
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AUTHOR: Ratner, Av — 


/ TITLE: fhe Temperature. Factor for the Scattering of X-reys, in 


a Crystal of Rock Salt (NaCl) (Temperaturnyy fakter” 
sol, rentgenovskikh luchey Vv kristalle ‘ramenuey 
soli 


: PERIODICAL: ' Kristallografiya, 1958,. Vol 3, Nr -6,. pp 740-742. (ase) : 


et ABSTRACT: ‘The mean square amplitudes of the thermal oscillations 
of the ions. in NaCl have been’ calculated aS: 


Na ions at high temperatures (Tt 290 °K) 


> Dee = 1.81 x x 10°" + 5.26 x 1077) - 5.37 x 107 


“14 3 


+.9.6 x 1077? om? . 


“At low temperatures. (T < 40 ogy 
ue = 1.48 x 10 + 4.18 x 1072? 7 com> 
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The Temperature. Factor for the Beat bertne” of X-rays. in a crystal 
of Rock Salt (NaCl) ; 


“0g ion at: high ‘temperatures CB3 290. OK) 


“Mas 


| woe. 87 x 107°°r + a 42 x 10 1p, 03 x 10 
ee BB x or} Fem 


. and ab low temperatures (Tf < 40 °K) : 


ue = 1.24 x 10 -18 4,36 x 107° T* cm. . 

- These funétions are pligtted with the region 40 - 90° OK : 
interpolated, At 290 K the values are for Cl’ and. ‘Nat 

- respectively 0.238 and 0.233 R in agreement with. Valler 

- and Tames: measurements of O. 22 and 0.24 A (PRS, All7; 
214, 1927)... The calculation was made from the quantum 
mechanics of lattices and was scompuRe? at ole points. ‘i 
the. reciprocal cell. 
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The Temperature Factor for the Scattering of X-rays in a Crystal 


of Rock Salt (Nacl) 


‘The quoted values of ue are wlated t | the ope aene 
_ factor by: popvea ee Ene petes the 


ods — sin? \2 7 
My - on(- Br ue ( i | 
75 ae ’ 


Acknewled ents to 6 ry Fe 
Bolen a 0. Fede ap l'berman. There are 1 figur e, 


— assoctatton? 
SUBMITTED: April 19, 1958 
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“| awraon: Ratner, AL Me ; 

: TITLE: polarization of 1 laser. sadtation 
SOURCE: optike ‘1 apektroskopiya, 3 

TOPIC TAGS: laser, stimulated i gogo 


ABSTRACT: the depres of ‘polarizatior laser:emd 

it taining luminescent impurity centers 18 :in\ { 

| polarized in mutually. perpendicular directions -and.perpe ilar. to. the: op : 
| are considered. Assuming that one. of the components: “4s mucti“more- intense. than he 
| other, a ratio of the: intensities: ‘of. the two “compon s.is. calculated: aga: function’ - 
of anisotropy of the dipole. moment and ‘the. pump 

‘a8 resonators with plane. and spherical mirrors pr 
angular and spectral energy distribution of. the. weaker ne ee 
| 28 formulas and 3 figures: 
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_ AUTHORS: Mukushkin, L. S. , Ratner, A. it. 
grpLE: |) On the Problem ef the Enersy Resolution of Scintillation Count- 


-ers. Is . (€ voprosu ob enorzeticheskon razsreahenii stsintil- 
“lyatsionnykh schetehikev. I.) 7 Ghee 
“ pERIODICAL! Zhurnal Tekunicheskoy Fiziki, 1958, Vol. 26, Hr 2, ppe345-350 
hve Jo CUSSR Yc oe aig Pak NE ALS DER ee ak 


“ARBSTPRAC?: In the recording of a nonoenergetic beaa of Yc-uanta the in 
/omrlse-distri bution at.the output of the scintillation counter — 
firms a curve whose shape depends 1) on the conditions of -. 
-. light-collecting of the seintillator, 2) on the effects con- 
- nected with the Conpton. quantun-scattering and 3) on the fluc- 
tuation-procescses in the photonultiplier. These causes of de~: 
vintion ure here investigated jointly for the case ofthe scin- 
tillators most used - the sylindrical Had(?l)-crystals - in. 
coubination with various types of photonuitipliers. For de- 
termining the influence of the dimensions of the scintiilator 
their resolving power a calculation of three crystals is 
wy ee 20 ma, he 60 na, Nr? - re 36: nm, 


upon 
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Cn the @roblem of the Energy Recolution of Scintillation Counters. I. 


h = 30 nay Ir 3-5 r= 15 ma, h = 15 an. Three cases concerning 
differant conditions betwcen the indices of refraction of the 
erystal, tne intermediate layer and the #lass of the phote-. | 
neltiplier are investigated here: 1) nj, = 1, this is the case 
of an ideal optical contict between crystal and photonulti-- 
plier, 2) n, 4,2, thie is the case of a photomultiplier . 
with & phot6éatucde (applied onto class). © Vaseline ofl with 
an index of. refraction of 1,48 serves as intermediate layer — 
here. 3) n,, = 1;77 - tuis is the case which corresponds: to 
a photonultiplier with an internal. photocathode. ‘the ealecula- 
tions show that the deviation cauged by the light-outlet is. 
represented by.a curve which according to its shape is very 
ditferent from the Gaussian curve and. largely contributes to: 
the deviationa of the corager. Yu. A. Usirlin called the. 
authors! attention to the importance of the problens treated 
here. Go Ye. “Jil! barman eonducted the work. There are 5 figures 
_ and 6 noh-Slavic references. . — 
ASSOCIATION?  Khar'kov Branch IREA (Khar! kovstcly filial IREA) 
SUBMILTED: . June 26,1957 
AVAILABLE: .. Library of Congress.  _ aes . 1 SEEN, 
Card 2/2 -- 1, Scintillation counters-Energy resolution 2. . Cryetals-Refraction: 
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_ On the Problem of Energy Resolution of Scintillation 
~ Counters. II pet ft d be 


-». gionnykh schetchixov. II) 


- Ghurnal Tekhnicheskoy Fiziki, 1958, Vol. 26, Nr 5». 


\ PERIODICAL: 
“pp. 1121-1425 (USSR) 


“The present paper is ac 


- geintillators. 
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Ratner, a+ M.,; Kukushkin, L.S. 57 -28-5-35/36 


(K voprosu ob energeticheskom razreshenii steintillyat- 


ontinuation of the work conducted 
by the authors (Reference 1). on the light accumulation in’ 
It is devoted to the investigation or the- 
influence of the Compton distribution of x -quanta in 
crystals and the FEU (photoelectronic multiplier) spread 
on the energy resolution in scintillation counters. Here; 
‘the case of a collimated Y beam with an energy of 0-661 ~ 


MeV (cs!?!), waich was directed along the axis of eylin-. 
drical crystals, was investigated. The size of the cry-— 
stals NaJ(Tl)was: 1) r= 20 mm, h= 60.mm; 2) r= h-= 
= 30mm; 3) re he 15 mm. Just as in reference 4: the, 
first and the third erystal were computed for three values. 
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On the Problem of Energy Resolution of Scintillation — 57-28-5-35/36 


' Counters 


—4,2,.1.77 and the second crystal only for no, = 1.2, An 


- . accurate solution of the problem is only. possible by. com- 
- plicated computations. Therefore. an approximate way of - 
- computation was employed, the so-called Monte varlo method. 
“AS a control the distribution curves; which were determined: 

for two beams each consisting of 200 Cen were. com-.. 
-. pared. It appeared, that the results 
-erystals agree with sufficient accuracy. The numerical re- 
“gults. concerning the distribution curves are compiled in. - 
“a table. as a comparison, data on the light accumulation: 
are given (Reference 1). The table shows, thatthe Compton . 
_ dispersion. reduces the spread, in particular in small ery- 

stals. In. the case, when the dimensions of :the crystal. are. 


“2 Gara. 2/3 


Boaicd 


of. the relative refraction index at the boundary between. 
the crystal and FEU (photoelectronic multiplier) Nog Vee. 


or all investigated 


great in comparison to the length of free passage of the... 


-quanta, the flashes can be regarded as points. The distri- 
ution curves of such a crystal can be. constructed easily: 


and immediately by. means of the same intensity curves given 
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on the Problem of Energy Resolution of Scintillation 57-26-5-35/36 
_ Counters “Oe me ; = costtie fig, ety eo 


.- - in -reference’.1 without employing the Monte Carlo method.: 
Whe better resolution of the beam collimated in the di- 9 | 
rection of the axis can be explained by the fact, that the 

. flashes are produced. primarily in the. vicinity of the cry- 
-gtal axis. The spread of light emission, however, is ‘in 

_.. this range somewhat less than in the entire circumference 

of the crystal. It is obvious, that in case of a not colli 


mated y -beam striking the upper face the magnitude of 


.-gpread must be between the spread of the curvess ae ae 
4 °aV and the curves in figure 1..The authors are indeb- 
vV.-dl ai : SE SEN oe 

(@] ss 


ted to G. Ye. zil'berman for his guidance. 
- There are 3 figures, 1 table and 6 references, 1 of 
" - hich is Soviet, ae, . 
SUBMITTED: © June 8,.1957 | : 
- 1, Scintillation counters--Design . 
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AUTHOR: 
TITLE: 


“Ratner, A.M. | . $0V/120-59-5-9/46 


“Average Light ¢ Output of Scintillators: 


“PERIODICAL: — Pribory i tekhnika sas ne 1959, Wr By 


pp 4% - 47 (USSR) - 


“ADSTRACT: A calculation is given of the light output of a- 


scintillator. averaged over. its volume. The scintiliator’ 


ds in the form ofa cylinder such that its height and... -- 


 Cardl/3 


radius are equal. he average light output is calculated, 


ae a function of the light-absorption coefficient. in the 


scintillator jt , its radius’ R-., the diffuse reflection 


coefficient from the upper surface of the scintillator 


Ay and, from: the. sides hand the relative refractive 


index Noy of. the scintillator and the liquid used to 


obtain an optical contact between the scintillator. and 
the: photo-multiplier. The results are given for . Noy 


between 1.0 and 1.2. It is assumed that the scintillator. 


surface reflects diffusely, i.e. according» to a cos Q: law. 
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Average Light Output of Scintillators 
- Jt is assumed in the calculation that each of the parts: 

‘of the scintillator surface, jee. the cylindrical surfac 
and the two plane: surfaces, are eliminated uniformly and: 
that in the absorption calculation exp(-pr) may be 
‘replaced by -exp(-pr) . These simplifications introduced’ 
only a small correlation. Formulae are derived (Eqs 3-5). 
for the average amount of light leaving the scintillator. 
- It.is shown that large-volume scintillators do not always 
‘give the best light output. For example, scintillators | 
- with R= 2 cm give a greater output than a scintillator. 
owith  R = 5 cm: . The light output. may be assumed with the. 
‘pid of the formulae. given by Eqs (3)-(5)-. ; ms Ee 
Acknowledgments are made to G-Ye. Zil'berman for valuable 
discussions and to A.P. Kilinov and L.L. Nagornaya for - 
supplying the experimental data... ; ae 
There are 2 figures, 2 tables and 3 references, 2-of. =... 
which are Soviet and 1 ‘English. ee a 
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ASSOCIATION: ‘Khar'kovskiy filial Vs esoyuznogo nauchno~issledovatel '- 
skogo instituta. khimicheskikh reaktivov (Khar! kov Branch. 
: of the All-Union Scientific Research Institute for Chemical 


‘ ‘Reagents) 
_ SUBMITTED: September 1, 1958, : 
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~ AUTHORS ¢ Ratner, A. Mey Zil'berman, G. Yeo — mawe 


e . TYRLB: Luminescence of Impurity Centers. I. e 
- WERTODICAL: Fizika tverdogo tela, 1959s Yol 1, Nr 11, pp 1697-1706 (USSR). 


| ABSTRACT : The present paper begins with an introductory discussion of 
ee the respective publications by Pekar and: Krivoglaz (Refs 1-4)5 — 
which are based on the aasumption that the “law of: mirror syn— 
- metry" is applicable. The papers by Williams (Refs 5-7) are then 
“ peviewed, and mention is made of the various restricting as- 
’ gumptions made by other authors. In the present paper the authors: 
attempt to give a. mathematical representation of the absorp-- 
tion- and luminescence spectra, eithout applying any of the 
restrictions mentioned to the theoretical representation. The: 
only fundamental restriction consists in the calculation being | 
made in adiabatic approximation, i.e. the assumption: that the. 
nuclei (ions) in the "crystal" (these considerations, however, © 
are valid also for amorphous or liquid luminophors) move slow= ~~ 
ly with respect to the electrons, and that avery nuclear con-. oS 
figuration corresponds to a certain steady electron state, 
eS Agreement. with these assumptions is satisfactory, since the. : 
tee » Card 1/3 bond energy of the electrons exceeds the quantity he, (where © 08” 
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@, ? frequency. of. lattice vibrations) py two orders of magni~ 
: a classically. It ja. further assumed . 
‘that the shi the position of equilibrium.are — 
so small that anhe an. be neglected. The im- 
purity concentration sho to enable the ~ 
mutual interaction of impurit lected. This. 
condition replaces the demand for gs of the ex- 
citation centers of luminescence widening 
of spectra, caused by jnhomogene 3) impuri- 
ty centers, is small in comparison 
spectra. It was shown experimentally that the 
change with large interval without affec 
jona the. second 
condi the spectral depend- 
- ence of th intensity of the 
Both changes: auilibrium po~ 


light emitt 
sition of ions during transitions and ‘changes .in.. the. 
ated fors A rela-— 


moduli of elasticity of th 

tionship is set uP between > modulus of elasti- = 

a ke ee city and the deviations of the nd. luminescence e 
card 2/3 spectra from mirror symmetry and the Gauss distributioc curves 
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: 66275 
Luminescence of Impurity Centers. I SOV/181-1-11-10/27 
_It is shown that one may neglect. changes in the moduli of ~~ 
elasticity only.in cases in which the "law of mirror. symmetry". 
is valid. Finally, the authors thank I. M. Lifshits for dis- ~~ 
_ cussing the paper. There are 1 figure: and. 8 references; 5. of. 
_ which are Soviet. 


" ASSOCTATION: Khar'kovakiy filial IRYeA ee eee 
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66276 
gov/181-1-11-11/27 
OM ITLES Luminescence of Impurity Centers- 5h ae , ane . 
--“pRRIODICALS. Fizika tverdoge tela, 1959 Vol 1, Nr 11) PP 4707-1716 (USSR) 
ABSTRACT: _ The present paper, which is.a direct continuation of the -inves- 
: tigation described. in reference 1, also treats of. the movement . 
of ions. in the crystal lattice in classical approximation. — : 


: Since the electrons in crystals move faster than the ions; these: 
pe described in adiabatic approximation. However; 


one into consideration the fact that the limitation: 


eg a certain deviation 
Lectron tr 

which take 

tions, are 


of the veloc 

adiabatic charac 
between differen 

under the influen 

ed as thermal or non-® 
the probability of these transitions isc 

shift of ions from their positions of equ 
changes in the moduli. of elasticity in ele 
taken sto consideration, ‘The restricting assum 
same as in wgrarence: fv, 4ces.ow- ooncentea st! 
and: neglect of anharmonic lattice vibrations... 
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electrons between two discrete levels due: to the existence of 
an impurity atom are investigated. These results may be applied 
approximately to a transition between 4 discrete level anf a - 
band, e.g..to the thermal dissociation of electron capture — 
centers. Actually, this tranaition should take place from one. - 
discrete level to the nearest band level, since the. energy of. 
activation for a thermal transition between two levels general- 
ly increases with increasing distance between them. Since the . 
crystalline structure does not enter into the calculation, - 
the results may be applied also to amorphous and liquid. lumino-. 
phors. Formulas describing the relationship between the shape — 
of the absorption-. and luminescence. spectra and the probabilit 
of thermal transitions are set up. Allowance for the changes in: 
the modulus of elasticity proves to be essential for the results 
In-the last part.of the paper the author compares qualitative- 
‘ly the theoretical: with the experimental data and investigates 
the part played by the activator in the: process under discussion. 
The author shows that from the results obtained qualitative con- 
clusions: may be drawn concerning the mechaniam of. energy trans- 9. 
fer from the lattice:to the impurity atoms in the case of. ex- 
eitation of the crystals by hard radiation. Finally, the author 


thanks G. Ye. Zil'berman for. supervising the investigation and. 
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SOURCE: III. Konference | °O. “monokrystalech. Pragy ; 
P fee Ustav. pro. minerdly, 1960, 192-197. ; 


TEXT 3. ioe The nonunifor ty ‘of: ‘light. yiela- in. the: Soluce’ of a 
scintillator is one of ‘the: ‘parameters: ‘which: determines: ‘the energy 


_ resolution of scintillation: counters, . This ‘paper is’a-continua- 
tition of previously. published work and: is ‘devoted: to an. examination 
“of! the effect of Compton: ‘scattering. of. y-quanta.: in crystals ‘and 
the energy resolution of. ‘scintillation counters,: 13 e case of a 
| ‘collimated beam of y-rays of energy 0.661 MeV (Cs ~‘)* directed ‘ 
along the axis of .a ‘cylindrical crystal of. NaI(T1) is: investigated 
Crystal sizes ares no,l) x,= 20 mm, h'= 60 mm; .no.2).r = h-= 30 mm 
1 and:no.3) r 2 h #15 mm,’ “Crystals no.l ‘and no.3 are. ‘examined. for 
| - three. values of. refractive ‘index, 1; 1.2; 1.77..and no.2 only. for . 
.! “the refractive index 1.2.) An: accurate. estimate of the energy: 
|. resolution and. distribution entails. a: cumbersome calculation” 
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It is. ‘ahowa’ ‘that: good 
id and. experimental 
: “The effect of Coagtan’acattarane is ‘to reduce: the. 
‘ spread and lower the ‘effect: of nonuniformity. of - the light’ yield, 
- particularly. in. case of. ‘the sualler. crystals, _ if the: “Upper: pe 
_ of the crystal is cut. into: he form. of a: ‘truncated. cone ¥ 
‘, decreasing the volume. there ¥ 
- yield and a decrease. in’ the: a] 
"the sides of -the. crystal, e 
Ec Net ght to the radius should. net 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APP 
T 


a ad SS ESS ES ae eT AE Es tae pf 
SOLA SEE Bet SERNA FEA HIER 
GS SAP aE 2 USES RTA A pad eead v5 Se CEST 
eene HRAMEST RSME ase ars Ge ESOT 
ARUEPIS GE EULESS SE 


000 


CIA-RDP86-00513R001444: 
Fa cB ooh 2 eke nate Maw aes oat. 3 od 


81903 


7179 hp e Cee 5/126/60/010/01/005/019 


AUTHORS: — 


_ PERIODICAL: 


‘PITLE: 


2 ee ee ~ g111/E335 Peed 
Geguzin, Ya.Ye., Kovalev, G.N. and Ratner, Act: 


Investigation of Cortain Physical Pr cesses Taking 


place on the Surface of crystallin odias at High. 


Temperature. VI. Method of Determining Coefficients — 


 -9f Surface Self- and Hetero-diffusion Wg 


Crystalline Bodies 


Fizika metallov it metallovedeniyes 1960, Vol-10+ 
No.1, pp 4? - 57 3 


: TEXT! “tne athors point out that comparatively tittle information 


is availab 


- to develop | See Ses 
coefficient an ick f the laye ch such diffusion 
occurs... The 1 f.3) than _ 


indicated b 
- Yn their me 


iffusion on surfaces. They describe their work — 
am yr determining the surface-diffusion 


y calcul Fi Ref. was used. 
thod many plate 


- qnto a. pack,» shi ndicular. 


to the plates) a radioac i i se he diffusing element is 


deposited (Fig. There is ct contact between x 


Card 1/4 


APPROVED 


FOR RELEASE: 
E: Tuesday, August 01, 2000 CIA-RDP86-00513 
- R0014443 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444: 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APPRO 
VED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444: 


; s/126/60/010/01/005/019- 


8111/8355" 
al. ‘Processes Taking. Place. on the — 


Investigation. of Certain. Physic 
“Surface of Crystalline: ‘Bodies at. ‘High . ‘Temperature. 
of Determining Coefficients. of Surface Self- and: Heter 


-in Crystalline. Bodies | 


VIEe ‘Method © 
‘o=diffusion. 


after annealing at 680 °c. The. 
of. surface. self- 


73 cm. thick, 


excluding surface: diffusion, 
authors report. preliminary determinations 


diffusion in alpha. iron. 
3x 107 cm wide, were studied by. ‘t 
annealing being effected in- oxygen-free ‘argon. at. 550, 600, 640, 
- 650 and 680 °c. =Fig.6 shows an autoradiograph of a specimen: and 
“Fig. 7a. the ‘distribution of ‘yadioactivity. with. distance. from. 
. specimen edge. Fig- 7b ‘gives plots. of. functions derived from 
_Pig.7a.. Data relating. ‘to surface diffusion. in: alpha-iron. are) 
t tabulated and the’ ‘Logarithm. ‘of: the- surface-diffusion coefficient. 
‘is shown, (Fig. 8) to be: linearly related to the ‘reciprocal. of” 
absolute temperature. The ‘surface-adjacent. ‘layer. in which: 
surface. diffusion | takes: place was. “found | to be several: piddeea 
atom: layers thick: no: ‘explanation. cis) ‘availablé of ane existence, 
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RATNER, A. M. 


-= Cand Phys-Math Sci'- (diss) "Theory of luminescence of crystals 
containing ‘impurity. centers‘ of glowing.".. /Moscow, 1961.°°15 pp;. 

(Academy of Sciences USSR, Physics Inst imeni P.N. Lebedev); 
~150 copies; free; bibliography.on:p 15 (21:entries); (KL, 6-61 2.) 
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- AUTHORS: ‘Ratner, Ae Me and Zil’berman, G. Ye. 


TITLE: Say “Luminescence of impurity centers; - III. 
‘PERIODICAL! Fizika tverdogo tela, v. 3, no. 3, 1961, 687-697 


TEXT: -The band shapes. of impurity ebsorption and luminescence and the prob-. 
ability of thermal (nonradiative) transitions between the discreet levels. 0: 
and § due to the existence of impurities in the crystal were calculated in _ 
the first two parts of the paper (PTT, I, 1697, 19593 FIT; I, 1707+ 1959) 
where ‘the motion of ions was consideree classically. The present third part 
: of the paper gives analogous calculations; but the motion of ions is con- 
sidered. quantum-mechanically, and ths changes in the elastic constants of: 
the lattice on electron trensitions are taken into account. For this pur= 
pose; a study is first made of the relationship between the elastic constants: 
‘Of the lattice distorted bythe intreduction of <mpurity-atoms and the para- 
“meters. characteristic of the form of absorption and luminescence bends in: 
“the classical case. It can be shown that in the gase of strong coupling, 
the classical theory has only 4 small number of parameters determined by the - 
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ne intepaation of the impurity atom with its nearest neighbors: As - in: the clas 
sical case, at temperatures above. one-fifth of the Debye temperature of the - 
-orystal, tha results can be expressed by the elastic constants of the inter- © 
action of the impurity atom with {ts nearest neightors, At lower tempera-_ 
- tures,. the expressions for the form of the absorptisn. and luminessence | 
spectra are influenced also by the law of dispersion of normal vibrations - 
of a perfect’ lattice... ‘[TAbstracter? s note: The important formulas are not 
quoted here as they contain an extraordinarily large number of quantities 
whose exact definition alone would exceed the normal size of an abstract.) : 
- oI. M. Lifshits is thanked for his Interest in the. work and for didcussions,, 
: There are 2 figures. and 4 Soviet~ bloc: referencsa, Ss 
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AUTHOR: | Ratner, Ae Me 

TITLE: Luminescence of fupuptty: centers, Iv. 


PERIODICAL: Fizika tverdogo tela, Ve By no. 3; 1961, -104- ohe 


TEXT: -A discussion is given here of some special cases of. the theory: ‘of 

absorption and luminescence band shapes developed in Ref. 1 (A. M. Ratner 

“Ge. Yer. Zil’berman, FIT, v. 35 no. 3, 687). The motion of lattice iens- “was: 
considered in Ref. 1 quantum-mechanically, and the changes of the. elastic: 
-. constants on. electron transitions was also taken into account. Here, somé- 
special cases are considered as, for example, NaCl type crystals chests: the: 
band shape parameters are explicit functions of the slastic constanta of. ‘the: 
lattice. The- probability of thermal transitions is also calculated considen — 
. ing. the motion of ions quantum-mechanically. The last-mentionad quantity 
“was calculated earlier by M. A; Krivoglaz, as well ag by Cuto- and Toyozawa 
(Progr. Theor. Phys. $3, 160, 1955) but without taking account-of. the charges": 
“in. the: elastic constants. on electron transition. Since the changes in. the yon 
‘elastic vonstants affect the thermal transition probability. aqnuidereni yy, 
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Luminescence of =.++ pi02/B214.. - 20 ee tee 
the results of these authors are valid only for mirror-symmetric absorption a 
and luminescence spectra. Here, the general case of variable elastic gon- 
stants is considered. -All the formulas used are taken from the earlier). 
‘paper. First, the case of a lattice with a center of symmetry is considered. 
in the case of strong coupling of. the impurity electrons. It is found that - 
the mass of the impurity ion has no effect on the luminescence and absorp-. 


tion spectra; the impurity ion at the center of symmetry takes part only in 
lastron transitions. 


os those lattice vibrations which remain in equilibrium on 6 
-. In the second part of the paper, the case of mirror symmetry is briefly dis-- 
cussed. In this case, the elastic constants of the lattice remain unchanged, . 
‘and, as S. I. Pekar has shown, the band shapes are mirror~symmetric with 
respect to a pure electron transition. The third part deals with the case 

of an NaCl type lattice in which-one of the lattice nodes is oceupied by an. 
impurity atom. It is assumed that this atom has maximum symmetry, and: $0. 
all the three crystallographic directions are equivalent. — Finally; thermal: 
". transitions are considered in the fourth part of the papers. When consider-. 
ing the ion motion quantum-mechanically, there is found a relationship a 
‘analogous to what exists in the classical case between the probability of |. 
thermal transition and the optical characteristics of a crystal with impur- 
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‘ity centers of luminescence. For the sake of. simplicity, a ‘traned tion, from: 
an excited state (s) to the ‘ground state. (0) is considered. The perturbatio 
/ Hamiltonian for the transition s 3-0 {s taken to be the difference between: 
the exact Hamiltonian of the orystal and its energy in adiabatic approxims~— 
tion. For the thermal. transition probability, the relation W 565 cP 369). is) 


“found,” where P. () sharsoterl 768 the form of. the luminescence pect aa. and 


 C. lies ‘nétueen: 10° 22. ~107!ée6 eo”, I. M. Lifshits and G. Ye. Z11’berman are 
thanked for: their interest. in the work and for discussions... N. Ye. Lushchik 
is mentioned.. There are. 2 figures and 6 referencest 7 Soviet-bioc loon 1. 
- non-Soviet- bloc. : Sa 
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TITLE: oe emt he. the theory of the energy resolution of 
: : ‘scintillation counters. 


‘PERIODICAL! Pribory i tekhnika eksperimenta, 1 1961,4.No. 25, PP. 53- -56. 


PEXTs .- Consider ‘an isotropic and: optically. homogeneous ‘crystal 
-lwithia carefully polished surface. The crystal is cylindrical in. 
-form: but) -has an arbitrary cross-section. (for. example, circular .or — 
rectangular). The lower surface. is. in contact with a photo-_ 
‘multiplier (Fig. 1) while a reflector (specular or diffuse) is. p 
. above the upper surface, The gap between the reflector and the: 
_ erystal is assumed. to be small compared with the dimensions of the 
crystal, but large. compared: with. the wavelength. Let no -be the 
refractive indax sf the crystal and nj) the ratio of ng to the: 
-yefractive index of the glass of the ono ee (no >. nj). 


it. will be assumed that 2 
1/no + n/ny gi : — (2). 


“It then follows that the sum of. ‘the angles of petet internal 
Gard Me 11 - 
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‘On the theory of the energy resolution of scintillation counters a 


_reflection from the upper and. lower faces is civen by. 
Og +: ®, = arc sin ni + arc sin: n} lie 12 
eondltion (1) ensures that rays making an engi @>0@)=aer- int ny 
with the. vertical need not be considered, since. such rayf 'o not. 
. ‘reach the photocathode (for example, ray 1 in Fig.1). tot uso: 
‘ealculate the ratio of the light-energy: reaching the- photocathode» 
‘to the total light-energy due to a scintillation produced at a. , 
“point M. It is easy to see that ray 2, which travels in an ities 
outward direction at an angle @<@) to the vertical, will reach . 
the: photocathode after traversing a distance 2 sec 0, where. z 
ois the distance of:-the: point M. from. the lower face. : If this: 
‘ray intersects the side surface, then in view of (1) it is : 
totally reflected from it and its angle with the vertical remains: 
“the same. . Ray 3, which is directed upwards at an angle - @. to. the 
vertical (@9<0<0)) is totally reflected from the upper. face and oe. 
- reaches the photocathode after traversing a distance (2h - z). sec eo. 
where h is the height of the eevee Sopaadie ray ‘ which is 
RC BA AY ae 
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Cfusely), re-enters. the erys ) 
tee photocathode. . The total light output will there: 
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where ting for the reflection ! from. ‘the upper 
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resolution of scintillation counter 


2) On the theory of the energy 


: tan 
4 face of the seintillator and. from: the: reflector. The: cons 
©“ which is usually close to unity, represents Fresnel reflection 
trom the lower face. In the case of a diffuse reflector 


R( ng): raf. - Gala - Rio). 


eee eee ee 


where r ie the reflection coefficient: at the wecrace of: the © 

reflectors In the case ofa specular reflector we: replace . R 
in Eq. (3) by: R(ng). © Here R is the average value of the’ | 
“Presnel reflection coefficient. and R has a similar: meaning) 
takes into account the angular distribution of the diffuse Y; 
reflected rays. The values: ‘of. these. coefficients. are given. 
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oe the theory of the energy resolution of scintillation counter 
‘bye coefficient y 4s given by | 

ae wae ———— J (cos 0 yo 
oy el= RUay) + ‘T"eos 6] ak 0. ae 


2B si he ie 


net a Gon Oe ey. Bang Clee 008 COIR re aaa Gees 
“3t follows from Eq. (2) that provided Eq. (1) is Re ee anon 
output of: a crystal in the form.of a right cylinder: w Peay ie 

Walls is determined by the quantity «= ph ene ag not sees 
“Utne form at the base of the cylinder. — The ligh eee put depends 
only on the single coordinate 2, Fig.2 Shows e pons 

yp = J(z) for « = 0.2. and x = 2. - Bq. (2) can Aire Pine 
-: determine the function oglJ) = dv/aJ where- Vv oe eibuiea 
-* Por point scintillations, and for settee : 

. “uniformly throughout the. crystal, it is. foun { 
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: nye ky She. doe 7 tion of: J. in necordance 

: : t be looked upon as a func 

more enna The half-width of this > ‘curve. (Ea. ns 7 the ‘photos, 
i. as: usually spread ou ue to 

small but the sharp pea described by” 


Jota) dy: 


SD nd ; 
| oe, ) for a 
f J).curves ieaoatad from Eq. (5 : 
Figs. - aun ic dae gal ng n,.=:1.2). Fig. 3 corresponds) ‘to 
‘sodium iodide crysta 0. Sarbanes | 
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KF 0.2 and Fig.4t to x ee © these figures the. ‘dashed. curves. 
: correspond to the case. Rowe = 0.952, while the eontinuous: -eurves.. 
_. correspond to. Ragg = 0.72. Curves 1, 1' ‘were calculated 
“without taking into account the photomultiplier spreads. while 
>‘. gurves 2, 2! are ‘corrected for this spread. The half-width | of 
' the photomultiplier ‘spread is assumed to be 55 for a light out pu. 
of 0.5. If the reflection coefficient A of the reflector is. 
su) to. unity, then Eqe (2) can be replaced by ; 
a Pt ch wpz(h - zs ‘so that 


-1/2 = const (J + Jnin) H(g- “Imig 


= ¥(1 --cos 03). e 


6) 
and. carrying: out the integration 
te formula: 


eg ht): re const (J® = 2 an): 


Substituting “Bai t6) into Eq-(5)+ 


“one: obtains: the- foliowsne. SpEre he, 
: . 0.012 1,598 Ya. we eet 
nate Von Sf 
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; — max. > min ee Sate eg : -pEyh, 
: a = ney Garremat Sg = 4d. - os..0,Je 
fe ae Oe ee =e 7Phih,2 
Sina. Jain coe (2 = 01) (1 mre! _ » 
Fig. shows the function o(J) for the following values of a 
0, 0.5,.1, 2, 3, wo (curves 1-6 respectively) where A = 1.67a. 
and is the half-width of the. photomultiplier spread correction 
: Acknowledgements are expressed to G.Ye.° Zil'berman for discuss 
. the results, es : ee Se eee ag eee 
, There are 6 figures and 3 references; 2 Soviet. and 1 English. 
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AUTHORS ; : Ratner, Aw Ae te ‘and 241 'berman, G.. Ye, . 
pte: Theory of the ‘luminescence of activated phosphors 
‘PERIODICAL: — “Ievestiya Akademii nauk SSSR. Seriya fists 


ve 259.1 no. 4, 1961, 537-539 


“TEXT: The Shesene paper has been Head at the 9th Conference on Luminescence - 
(crystal Phosphors) ‘and is devoted to the theory of luminescence of 
-erystal phosphors. .S. I. Pekar and M. A. Krivoglaz (Refs. 1 to 3: . 
Zh. eksperims i.teor. fiz., v.22, 641 (1952); Tr. In-t fiz. AN: USSR, 
no. 4, 37 (1953); Zh. eksperim..i teor. fiz., v. 25, 191 (1953)) have 
. calculated: the optical characteristics of impurity luminescence centers 
-ag well as the probability of thermal transitions, basing on the assump-. 
tion: that the elastic moduli of the lattice are: conserved during an - 
‘electron transition. However, this assumption is usually not fulfilled 
- ‘when the electrons cf the impurity atom are strongly bound, | This fact 
‘follows from the deviation from the law of mirror symmetry. The authors: 
. of the. present paper have pee vicuely calculated the shape. of absorption 
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‘and: “luminesodnde pre oe impurity centers as yell as. the probability 
of thermal transitions, taking into account -the change in the elastic. 
moduli of ay ul lattice during an electron transition. © In the classical 
"ease (kr > 4 pi OY ~ “Debye crystal frequency) the variables q; are. 


_. introduced in the calculation of the optical characteristics. The formulas 
for the potential energy of the lattice in the ground and in the excited 
state: are rendered ‘into the diagonal form simultaneously; 

y 


oes Sree) aa | : 2 3 
Uo Hind dye. 9 Use pi), 7 aS (ay = 053) (N denotes the. 


iz=1 d 5 
- number- - ‘degrees of freedom of ‘the crystal lattice; the variables ay - 


are no normal lat tieé- coordinates)- It can be shown that in the case of 
a strong bond only the first M of the Goi differ from zero, and that 


Soo bs (Ki - K w/e where Mois of the order of several units.» The 
quantities Koa Ki : and q. (a= 15 eee, M) are determined immediately by. 
the. interaction ‘of an impurity atom with its nearest neighbors; they 
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express optical characteristics of impurity luminescence centers and the = 
probability of thermal transitions. The change in the elastic moduli 
-- during an electron transition leads to a.violation of mirror. symmetry and — 
-to a deviation of the absorption and luminescence bands from Gaussian 
shape. This change has a considerable effect on the probability of -__ 
thermal transitions.- In a quantum-mechanical treatment of ion motion, 


the’ calculation of the optical characteristics requires the use of normal . 
“Lattice constants that do not coincide for the individual electron states 
of the impurity. atom. The results are simplified in the classical case, 


“as they are then expressed by the variables XK , Kis and qo, used in the 
-elassical case. The authors have found that at temperatures kT > 1/5 bodys 
- just like in the classical case, the optical characteristics are expressed 
, by the elastic moduli of the interaction of an impurity atom with its 
nearest neighbors, and that these characteristics are not directly related. 
-. to the lattice vibrations. In particular, local vibrations do not have: — 
-- any effect upon the shape of absorption. and luminescence bands. At low 
‘temperatures; the dispersion law of normal vibrations (corresponding: to. 
a. perfect lattice) is predominant. In the discussion about this paper, 
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K.. Ke Rebane among other things points out the fact that in his papers - 
-he has given formulas obtained on the basia of quantum-mechanical calcula-. 
: ‘tions. taking the superimposition of normal. vibrations into account and 
-. which are valid for any temperature. He also suggested to: subject the. 
-conclusions, drawn by the- authors as to the insignificant role of local 
Vibrations, to a test by means of these formulas. There should be cases 
. in which local vibrations do play an essential part. ‘Abstracter's note: - 
‘Essentially complete translation.) There are 7 Soviet-bloc references, 
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Should depend not only on the presence of a network providing 
- paths of easy diffusion displacement of atoms but also on the 
presence of individual macroscopic defects-such as pores and — 
cracks. The authors discuss in the present paper the diffusion 
of matter (in the special case - a tracer isotope) in poly- 
crystalline bodies with a developed network of intergrain 
Separation: boundaries. -It is assumed for simplicity that. the: 
diffusion coefficient. along these boundaries D5. is independent 
of the structural properties of the boundaries. Since this _ 
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TITLE:. Study of the origin of diffusion activity of 

: _ crystalline bodies with defects. VI. On the 

- effective diffusion coefficient in polycrystalline 

; : . bodies) oe : 4 : : os me 
PERIODICAL: Fizika metallov i metallovedeniye, vs 13, no. 2,°_ 

: 1962, 214 - 218 bs ° foes ee 
TEXT ¢. It is pointed out that the true diffusion coefficient. 
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o coefficient is assumed to be considerably greater than the — 
. body-dif fusion coefficient Dy , the material diffuses mainly 


along the boundaries and-only "leaks. throu h" into the grainse. 
Two limiting cases are examined, namely,. ASS Cand MN LEE 
where. ~ is a characteristic linear dimension of a grain and. 
‘A is the depth of penetration of the material into the body of | 
~ the grain during a particular experiment. Expressions are a 
-. derived for the ef fective diffusion coefficient of the poly- 
-erystalline. body in terms of the statistical properties of the. 
distribution of the above boundaries and the coefficient Dg e+ - 


~ An estimate is also made of the upper limit for the linear oe 
. dimensions of a pore or crack, for which the effective : 
‘diffusion ‘coefficient remains unaffected. 

‘There are 3 figures-— 
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“TITLE: Oscillations in the radiation from a laser 
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1918" ener eee a pee tad: rd 


TOPIC TAGS: laser, laser radiation, stimulated emission, — 
"Spontaneous emission, laser radiation intensity, finite size lase 


ABSTRACT: The oscillations in: the intensity of the directional radi- 
ation from a laser with reflectors of finite size are. treated, in: 


“-gontrast to earlier work, with account taken of. the dependence of... 
_ othe amplification coefficient on the frequency of: the light. The Tee. 
; iated time variation ofthe output spectral composition 1s also dealt. . 
“with. An equation 1s derived from the time dependence of. the radia- ee 
-. tion intensity of the laser... It 1s. shown.that account of this time = 
-...) dependence leads to a new damping mechanism for the oscillations... -. 
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‘The solution of the equation 1s obtained for two extreme cases. oe 
eee ! 1a . r-two ext E 
_.. Sinusoidal, and their waveform and period are determined, Tne seen- 
~ Hety, anondtous result "that energy’ dissipation is necessary. 
oe scillations 1s explained, Orig. art. 3 
and 34 formulas, eras Si eae Secahos 
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- TOPIC TAGS: laser; Laser: exc tation, laser ania” laser ‘threshold, ¢ 1 
er, Stokes shift: laser, three-level jaser, four-level laser HS wh 


: “aperphon: : The minimum. ‘puuping ‘power required: tor. ‘Jaser. Obera tion. Qaser oseilla= 
“tion threshold) is calculated for. arbitrary shape and. relative position of ‘the in- 
* purity absorption and emission bands ‘corresponding to the working transition. The 
' derivation is. based ‘on the following’ ‘assumptions: 1) the concent ration: of. impurity ' 
“centers is so small that they do not interact; 2) the absorption and emission bands 
a corresponding to the working transition do not overlap any other optical bands; 3). 
the sum of the populations of the two electron states corresponding to the working : 
transition: is constant. “Assumption 3) 1s valid for. any two-level (Stokes shift). 
laser; it. 4s also valid fora. three- or four-level laser provided the idle transi- 
tion acerca are veseremEnd, cies that the sopebetione: of the oxtre levels eo 
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{ABSTRACT : The | agthous. determine t] threshold: pump -p 
‘thaving an angular beam Bpread. on: ‘the. ‘order. Of. 10—20!: 

Soo tem (which includes the tested ‘Fod) and the influence exerted on. the? thresh 

“. |power by the condenser lens placed’ in front. ‘of one of ‘the mirrors; confocally: 
the rod. -A laser. system is’ considered. ‘whose ‘principal elements. arethe’ ‘rod,. : 

“i> {mirrors , and & condenser Jens. Such: a- system has been shown’ previously. to. be: equ 

{alent to a system with confocal. spherical wirrors.. The- niigalighment of the’ opti 
[system may be due to a-relative ‘tilt of the; optical | ‘Axes: ‘of: the: inffrors or to. ‘ine: 

[accurate finish of the rod.. The maximum tilt: “angle: ‘Under: which laser. action 
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being 70. mm long and 6 The. experinental resulta’ etiow ‘that: ‘the: 
permissible: tilt angle : is directly. proportional to the ‘yésolution: of: he lens used 
in the experiment , so: that the effect of: optical’ misalignment. can be .compensate 3 
by using 4 proper lens. The ‘maximum tilt: ‘angle: ds. found ‘to be: 
‘where d is about half the rod diamete “and: F: the’ ‘foe 
advantages of a system with flat: ‘mirrors : 
are indicated. It is also shown | that ty 
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ae ‘Topic TAGS: laser, laser theory - LASER Kaan riod) wrereem ; 


Bee ABSTRACT: ‘Pasar chiietsledce in their monotonous-variation region that 


ae precedes the stationary operation are theoretically investigated for a multimode case 
when the spectral distribution of the radiation can be assumed continuous. ~ The 
integral’ radiation intensity, its spectrum and polarization are considered. The 
calculations are based on a. 4-level model, but are equally applicable to 3-level 
lasers. An integral equation describing the radiation time characteristic is set up, 
and Antegral. formulas for two polarization components are devived. 
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4 (representing gencralized. T. H. Maiman's formulas 
stationary operation, 
are also analyzed. 


) are used for investigating laser}! . 
Two transient cases — weak and strong optical anisotropy — | 
: The above theory is applicable to all cases where the generation — 
{time is: 6K (ay, where A is the wavelength, L is the distance between mirrors, 


ie es ae 7 ; : SHES ae : 
fe ie y is the excited-atom concentration. Orig. art. has: 3 figures and 57 formulas. 


-. [SUB CODE: 20 / SUBM DATE: 12Feb66 / ORIG REF: 007 / OTH REF: 004 


APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R0014443 


"APPROVED FOR RELEASE: Tuesday, August 01, 2000 CIA-RDP86-00513R001444: 
PUSS bee a's Bie a FAS 2 Re eG Aa eRe PG AS SAS RAS EP SS PSD HSA OR a RRR Ee AB SO 


L Lé pu ae 1) Jee (kno /t fei) Tdi pEe aD. 
ee Red Ey : se URCE Ap R/0000/66/000/000/0166/0182 — 
mo | 
eae Bae 
AUTHOR: Ratner, A. M. 4 E4} ne 


"ORG: Ph sico-Technical Institute Ge Low: Tem eeataeee: AN UkrSSR (Fiziko- 
itekhnicheskiy institut nizkikh temperatur AN UkrSSR) 


| 
(TITLE: ‘Laser Grewitching by means of nonlinear. étfscts in absorbing media 


‘ SOURCE: Respablikanakiy seminar ‘po. kvantovoy elektronike. Kvantovaya. elektronika . 
(Quantum electronics); trudy seminara. Kiev, Naukova dumka, 1966, 166- 182 “eh. 


TOPIC. TAGS: laser, laser theory, laser R and D, puléed laser, laser modulation 


BSTRACT: A theoretical {Aveatipation is presented of the processes. transpiring in 
4 -level laser that contains a Q- newatching absorbing medium. The behavior of the: 


loptical shutter is described by this parameter: r= “+ ao a. = yan. In! 
| : ga ce Ve TAv}tuane 


‘this formula: ‘the first cofactor is about:unity, the second much smaller than, and ‘th 
‘third much greater than unity. Hence, r varies in a wide range. depending on the 
2 ‘relations between the second and third cofactors. The maximum relative excess of. 


kireshold. concentration is: (2(4)= pee Ln ae Sy . The optical shutter opens under. the ‘ 
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